Calmodulin promotes dimerization of the oxygenase domain of human endothelial nitric-oxide synthase.
The active form of endothelial nitric-oxide synthase (eNOS) is a homodimer. The activity of the enzyme is regulated in vivo by calcium signaling involving the binding of calmodulin (CAM), which triggers the activation of eNOS. We have examined the possible role of calcium-mediated CAM binding in promoting dimerization of eNOS through the oxygenase domain of the enzyme. A recombinant form of the oxygenase domain of human eNOS was expressed in a prokaryotic expression system. This recombinant domain contains the catalytic cytochrome P-450 site for arginine oxidation by molecular oxygen as well as the binding sites for tetrahydrobiopterin and Ca2+-CAM but lacks the reductase domain and associated FAD, FMN, and NADPH binding sites. Binding of Ca2+-CAM caused an association of monomeric eNOS oxygenase domain as determined by changes in fluorescence, both intrinsic and extrinsic, and by gel filtration, chemical cross-linking, and particle-sizing. Dimerization of the domain was not dependent on the presence of the substrate, arginine, or the cofactor, tetrahydrobiopterin. A truncated form of the eNOS oxygenase domain lacking the Ca2+-CAM binding region did not undergo self-association to form dimers. These results show that the eNOS reductase domain is not required for Ca2+-CAM-induced dimerization of eNOS and suggest that this dimerization may be a primary event in the activation of eNOS by Ca2+.